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During April and May, 1947 over six million people in New York City were 
vaccinated against smallpox. This mass vaccination offered a unique oppor-
tunity to observe complications of vaccination on a large scale. We had hoped 
that a questionnaire would be sent to all New York dermatologists asking them 
about postvaccinal eruptions. When this plan did not materialize we gathered 
data on cases seen in our private offices, at the Vanderbilt Clinic, and the New 
York Skin and Cancer Unit. In addition, we are able to report other instances of 
postvaccinal cutaneous complications seen in other New York offices or hospitals 
through the cooperation of many New York dermatologists. 
An extensive literature on this subject already exists. Since the purpose of 
this paper is not an exhaustive report on all cutaneous complications of vacci-
nation observed hitherto, reports from the literature will be mentioned only when 
similar complications were not observed in our series. 
In reviewing the literature, we note with regret the omission from modern der-
matologic textbooks of the postvaccinal eruptions which were widely discussed 
in the older dermatologic literature. From the recognition of a relationship 
between vaccination and subsequent dermatosis, some knowledge may be gained 
not only of the normal or abnormal course of vaccination, but also of the etiology 
of the dermatosis. 
Former classifications of the cutaneous complications of vaccination, such as 
those of Frank (1), Morris (2), Stelwagon and Gaskill (3), Paschen (4), Czerny 
and Opitz (5), Colcott Fox (6) and others, could not be utilized. They had been 
prepared by pediatricians, bacteriologists, public health officers and older der-
matologists, all of them concerned with their own fields of endeavor. Modern 
dermatology is concerned not so much with the morphology or distribution of 
cutaneous lesions following vaccination (E. Bloch (7) and H. D. Chalke (8)) as it 
is with dermatoses caused or modified by vaccination. Non-specific vaccinal 
complications such as secondary infections of the vaccination site have taken 
much space in previous classifications. They will be mentioned only briefly here. 
Moreover, this mass vaccination presented a special problem in that most of 
the persons concerned were adults who had been previously vaccinated. The 
official policy of the New York Department of Health at first was to have the 
adult population vaccinated. The drive was then extended to high school pupils 
and still later to grade school children. At the end of the drive, free vaccination 
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was offered to all who wished to avail themselves of the service. This explains 
why eruptions following primary vaccination and postvaccinal complications in 
infancy are only occasionally represented in our group. 
Our classification of cutaneous complications of vaccination is as follows: 
1. Local complications at site of vaccination. 
2. Accidental inoculation of vaccine: 
a. in persons not recently vaccinated and non-immune 
b. as a secondary transfer to other parts of the body (autoinoculation) 
3. Generalized cutaneous eruptions or localized eruptions occurring at a dis-
tance from the vaccination site. 
4. Cutaneous complications of vaccination in persons with either a concurrent 
or a latent chronic disease of the skin, or as first manifestations of such a disorder. 
5. Non-specific vaccinal complications. 
1. Local complications at site of vaccination 
V acciniolae 
Vacciniolae ("Nebenpocken") and vaccinia serpiginosa were not seen in our 
series. These two complications are observed in children. They are harmless 
and scar formation takes place only at the site of the original take. Vacciniolae 
arise in the immediate neighborhood of the take but are smaller than the vacci-
nation mark. They appear around the tenth or eleventh day and sometimes 
represent only rudimentary pustules. Since they develop only after some degree 
of immunity has been reached, they apparently are not caused by a spread of 
vaccine immediately after vaccination, but by one which takes place at a later 
date by way of the lymph spacesor through scratching. (Ellis (9)) 
Vaccinia serpiginosa 
This represents a special type in which the original take and the vacciniolae are 
atypical. The two continue to grow peripherally and the vacciniolae, which 
appear in recurrent crops, coalesce with the take to form a large mass. They 
may be caused by insufficient formation of antibodies in the vaccinated person, 
or by lymph which has not attained full virulence. 
Dermatitis venenata 
Case 1 (Vanderbilt Clinic): D. T., a 20 year old girl, was seen June 16,1947. She had 
been vaccinated as a child and again 2 months ago. An irritation around the vaccination 
site developed soon after vaccination. This had persisted and had been treated with 
various ointments. She had a good take evidenced by a scar 1 em. in diameter, which was 
surrounded by small papules and vesicles. The diagnosis was dermatitis venenata. 
The cause of the dermatitis venenata remained obscure. The use of adhesive 
tape was denied. A short time previously the patient had received penicillin 
aerosol for a bronchiectatic fistula. Local application of penicillin at the site of 
the vaccination and possible sensitization to it could not be entirely ruled out. 
The patient should have been patch-tested with numerous contacts, among them 
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penicillin and lymph itself. Lymph as the cause of dermatitis has not as yet 
been reported. We were told by one of the biological laboratories where lymph 
is prepared that one of their workers developed a dermatitis but that no definite 
proof had been obtained that lymph was the cause. 
Granuloma pyogenicum 
Case 2 (Vanderbilt Clinic): R. C., an 81 year old man, was seen September 4, 1947. 
He had been vaccinated April 23, 1947. The vaccination site had not healed, but was 
covered with a crust which on removal revealed a pea-sized, protruding, granulating mass, 
walled-off from the normal skin. It was successfully treated with electro-desiccation. The 
diagnosis was granuloma pyogenicum at vaccination site. 
It is entirely possible that slow healing because of old age may have been an 
etiologic factor in the development of the granuloma. 
Keloid 
Case 3 (Vanderbilt Clinic): E. A., a 28 year old colored woman, had been vaccinated at 
the age of 7, and was revaccinated during the drive. On November 11, 1947 her left arm 
showed two vaccination marks. The lower one, the site of the primary vaccination, pre-
sented a smooth scar. The upper one, site of this year's vaccination revealed a firm, ele-
vated, pigmented and tender keloidal growth, 1.5 em. in diameter. It was surrounded by 
a wide area of hyperpigmentation. 
Formation of keloids at the vaccination site is not unusual but, as in this case, 
ordinarily does not occur in children at the site of primary vaccination. Keloidal 
vaccination scars are prevalent among the Swiss, a sizable proportion of whom 
undergoes primary vaccination in adult life. This would suggest that the age of 
the patient, rather than a difference between primary and secondary vaccination, 
is a decisive factor in keloid formation. In a comprehensive review on keloids, 
one of us (J. G.) together with Merlin Jones Stone (10) found that age plays an 
important role among the predisposing factors. Paschen (4), who reports the 
aforementioned observations from Switzerland, describes another interestfug 
incident: a young girl who had been revaccinated with 4 scarifications developed 
pronounced keloids, not only on the four secondary takes, but also belatedly at 
the site of the first vaccination. Some form of inflammatory reaction of the pri-
mary site at the time of a secondary vaccination has previously been described. 
In this instance it must have been sufficiently pronounced to account for the 
formation of keloids. 
Anaphylactic complications 
In rare cases, anaphylactic complications follow vaccination. Reactions start 
at the site of the vaccination before they' become generalized. Girard and 
Ranaivo (11) report the case of a 31 year old woman who experienced itching at 
the vaccination site almost immediately after the procedure. Thirty minutes 
later the two scarifications on the right thigh were surrounded by erythema, 
which soon became generalized. One hour after vaccination the patient went 
into shock, which was followed by convulsions and loss of consciousness. She 
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later recovered. A vaccination performed years previously had had no untoward 
effects. Between the two vaccinations, however, she had shown signs of anaphy-
laxis following injections of diphtheria serum. A similar reaction occurred years 
later when she developed diphtheria and after preliminary desensitizing doses, 
diphtheria serum was again administered together with adrenalin. 
Unfortunately, the authors specify neither the type of vaccine used in this case 
nor the type of diphtheria serum given on the previous occasions. The reaction 
would seem to be explained by hypersensitivity to the type of serum rather than 
to the vaccinal contents of the lymph. In a similar instance, the Journal of the 
American Medical Association warned against the use of cowpox vaccine and 
recommended cautious use of vaccine developed in the chick embryo. Advice 
had been asked for a child who was very sick after the first vaccination and almost 
died after the second. Neither of the attempts at vaccina.tion had been 
successful. 
Transformation of the vaccination site into a lesion of a well-defined dermatosis 
such as psoriasis, infectious eczematoid dermatitis, etc. will be discussed later 
when the effect of vaccination on chronic dermatoses is considered. 
2a. Accidental inoculation of vaccine in persons not recently 
vaccinated and non-immune 
Ca8e 4 (Dr. George C. Andrews): S. E., a 67 year old physician who had last been vacci • 
nated during the first World War, spilled vaccine on his right thumb while vaccinating a 
patient. Four days later he felt pressure under the ulnar half of the thumb-nail. A vesi-
cle appeared at the tip of the thumb, surrounded by edema and redness, which later devel-
oped into a pustule and typical vaccination mark. The right axillary lymph nodes became 
tender and swollen. Six days after vaccination the epitrochlear glands could not be felt. 
The subsequent course was typical of a successful vaccination. The diagnosis was vaccina-
tion in a non-immune person. 
Ca8e 5 (Roosevelt Hospital): Dr. George C. Andrews saw a nurse who had vaccinated 
herself accidentally on the left index finger. The resulting lesion resembled a syphilitic 
chancre. 
Ca8e 6 (Dr. Eugene F. Traub. Case presented at the New York Dermatological Society, 
May 27, 1947): G. R., a 68 year old man, complained of an eruption on his face of eight days' 
duration. He stated that he had been shaved by a barber twice weekly prior to the appear-
ance of the eruption. The patient presented at least thirteen lesions in the bearded area. 
All had the appearance of a strong vaccination take consisting of an inflamed base with a 
pustular and necrotic center. The lesions on the left side of the cheek had remained dis-
crete, while on the right side of the chin they had become confluent and presented one huge, 
in1lamed and necrotic mass (fig. 1). This mass healed with deep scarring, while the other 
lesions disappeared completely within ten to fourteen days. The diagnosis was multiple 
vaccination of the face in a non-immune person. 
Doctors and nurses have always been among the non-immune persons who 
were accidentally vaccinated. Their lesions for the great part are located on the 
hands. Members of the family, especially mothers of vaccinated children, and 
also other adults, will show predominantly lesions on the face. The similarity to 
syphilitic chancre is heightened by the swelling of the regional lymph nodes. 
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However, patient ~ 4, a physician, who suffered a vaccination pustule of the right 
thumb, noted that the epitrochlear nodes were apparently not involved, while the 
right axillary nodes were enlarged and tender. It is probable that some trauma 
of the skin, however superficial, is necessary for the penetration of the vaccine. 
Shaving, as in Case 6, would create ideal superficial portals of entry for the vac-
cine virus. Clinical experiments and the practical experience of a number of 
FIG. 1. ACCIDENTAL INOCULATION OF VACCINE IN NON-IMMUNE PERSON 
Confluent and discrete lesions on right side of face. (Case of Dr. Eugene F. Traub) 
workers in the field of vaccination have shown that vaccine applied on intact skin 
fails to penetrate. 
2b. Accidental inoculation of vaccine as a secondary transfer to other parts 
of the body (autoinoculation) 
Case 7 (Vanderbilt Clinic): H. M. L., a 37 year old colored woman, was seen April 25, 
1947. She had been vaccinated April14, 1947 and showed on the left arm a successful take 
in the form of an umbilicated lesion on a red base. Eighteen hours before admission she 
had noticed itching and swelling of the genitals. Examination revealed multiple whitish 
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confluent lesions on the inner aspects of the labia minora and majora. The left axillary and 
the right inguinal lymph nodes were slightly enlarged. The temperature was 101 °F. Re-
peated clarkfield examinations were negative. The Wassermann test gave a 4 plus reaction 
with the alcoholic and cholesterin antigens. The vaccination site progressed normally; the 
lesions on the vulva became cleaner and flatter and were never undermined. The patient 
developed occipital headache, but there were no neurologic findings indicative of encephali-
tis. Examination of the spinal fluid was normal. The pupils reacted to light and in accom-
modation. On May 7, 1947 the vulval lesions had healed without scar formation. After 
the edema had subsided a small uncharacteristic scar on the outer aspect of the right 
labium majus was detected. The reactions of the blood on several occasions, examined at 
different laboratories, remained strongly positive in various tests (Kolmer, Mazzini, and 
Wassermann with both antigens). The final diagnosis was vaccination, secondary vaccina-
tion (autoinoculation) of genitals, latent syphilis (early ?). The headache remained un-
explained. The patient was given antisyphilitic treatment. 
The persistently strongly positive blood-tests made imperative a diagnosis of syphilis, 
which was supported by the presence of a scar on the vulva. The genital lesions of second-
ary vaccination (the course of which we observed) did not leave a scar. The presence of an 
enlarged right inguinal lymph node and of enlarged left axillary nodes was in our opinion 
caused by the vaccination and its sequelae and not by syphilitic lymphadenitis. The dura-
tion of the syphilitic infection and the possibility that it was a syphilitic lesion of the vulva 
which the patient had scratched, thus transferring the vaccinal virus to the vulva, are 
matters of conjecture. 
Case 8 (Vanderbilt Clinic): A 51 year old man was seen May 2, 1947. He was not sure 
whether the date of his vaccination was April 12, 1947 or April 19, 1947. The vaccination 
had resulted in a good "take". A week or 10 days later he noticed a single blister on the 
inner aspect of the left upper lip which gradually changed into a large ulceration. Exam-
ination revealed on the left side of the inner surface of the upper lip an ulceration 1 inch in 
diameter (fig. 2). Its base was covered with a grayish exudate. The mucous membrane 
of the entire left side of the lip was red and edematous. The lesion was somewhat tender. 
The left sub-mandibular and cervical lymph nodes were slightly enlarged. On the left 
deltoid region was a typical "take" in the crusted stage. The left axillary lymph nodes 
were enlarged and firm. Repeated clarkfield examinations of the lip lesion.were negative. 
Serologic examinations of the blood were negative and remained so for several weeks. 
Urinalysis was normal. The lesion of the lip gradually became smaller and the face less 
swollen, and by May 19 the lesion had healed. The diagnosis was vaccination; secondary 
vaccination (autoinoculation) of left upper lip. 
Cases 7 and 8 illustrate the sites of predilection in autoinoculation of vaccine: 
the oral cavity and the female genitals. In the latter the lesions are usually sym-
metrical. In reports from the literature, the tongue and tonsil (within the reach 
of the finger) occasionally are the site of a secondary vaccination pustule. The 
lesion of the tongue has been described as depressed in the center (Gunnar (12)). 
Infestation with worms of vaccinated persons may be the cause of itching and 
scratching, thus transmitting the vaccinal virus to the genitals. While in most 
cases the finger transfers the virus, it extremely rarely becomes the site of an 
autoinoculation (Czerny and Opitz (5)). Other vehicles of infection may be toys, 
towels, and clothes. If transfer of vaccinal lymph occurs shortly after vacci-
nation, the lesion caused by autoinoculation passes through the same stages of 
development as the original vaccination site. If transfer occurs at a later date, 
the site of autoinoculation rapidly reaches the same stage of development as the 
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vaccination site. In case 8, one may explain the difference in the appearance of 
the oral and arm lesions not so much by different stages of development as by the 
difference in terrain. A large pustular lesion on the soft, vascular mucous mem-
brane of the lip will assume a different aspect from one located on the skin of the 
arm where the pustular contents of a blister may dry and form a crust. Autoin-
oculation can, of course, be successful only as long as the organism has not de-
veloped full immunity, i.e., until about the 7th or lOth day post vaccinationem. 
Autoinoculation of vaccine has been reported after primary and secondary vacci-
nation. Autoinoculation or accidental vaccination of the eyelid is more or less 
harmless. Pittman, Holdt and Harrell (13) cite such a case in a student, in whom 
the conjunctiva but not the cornea was involved; edema of the eye and face and 
FIG. 2. AUTOINOCULATION OF VACCINE 
Ulceration on inner aspect of left side of upper lip. 
general symptoms made the patient acutely ill for days, but recovery was com-
plete. Transfer of vaccine to the eye proper may end with destruction of 
the eye. 
3. Generalized cutanemts eruptions or localized eruptions occurring at a 
distance from the vaccination site 
Vaccinia 
Case 9 (Dr. A. B. Cannon. Case presented at the New York Dermatological Society 
May 27, 1947): J. M., a married woman, aged 18, who was 3 months pregnant, had been 
vaccinated unsuccessfully on April17, 1947. A second attempt was made April30. On the 
fourth day following the second vaccination, a small reddish area appeared at the site which 
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soon showed a blister. Two days later the same type of lesion appeared on the right cheek; 
this later became covered with a thick yellow crust and spread over the right side of the 
face. Successive crops of lesions appeared on the left side of the face, the nose, upper part 
of the chest, back, abdomen and extremities. There were no constitutional symptoms. 
On May 27 these sparsely distributed grey colored lesions either showed a depressed center 
and an inflammatory periphery or they were covered with yellowish crust s. The diagnosis 
was vaccination, vaccinia and pregnancy. 
Case 10 (St. Luke's Hospital) (Dr. E. S. Ballinger, Jr.): W. C., a 67 year old physician, 
had suffered from pruritus hiemalis with eczematoid patches especially over the anterior 
aspect of the left leg. He was successfully vaccinated as a child and unsuccessfully in 1920. 
He was revaccinated April 18, 1947 and one week later showed a typical "take". A week 
later scattered vesiculo-pustules appeared first on the extremities, and by May 3 they had 
also appeared on the trunk on previously normal sites. On admission to St. Luke's Hos-
pital May 6, 1947, he presented erythematous papular lesions in scattered groups over the_ 
trunk. The vaccination site on the left deltoid region was 2 em. in diameter and crusted. 
The eczematous lesions produced by pruritus hiemalis had become weeping and crusted. 
The diagnosis was smallpox vaccination, vaccinia and pruritus hiemalis. 
(To be continued) 
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